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Introduction
Young African-American women experience a disproportionate burden of HIV and other sexually transmitted infections (STIs) such as chlamydia, trichomoniasis, gonorrhea, and human papillomavirus (HPV) (Centers for Disease Control and Prevention, 2009 , November 2009 Weinstock, Berman, & Cates Jr, 2004) . The disproportionate rates of STIs among African-American women aged 15-24 could potentially lead to devastating consequences. First, gonorrhea and chlamydia are common causes of pelvic inflammatory disease, which can lead to abdominal pain, infertility, and increased risk for ectopic pregnancy (Centers for Disease Control and Prevention, 2007a, 2007b) . HPV infection can lead to numerous sequelae, including: almost all cervical cancers, other anal and genital cancers, and related precursors; anal and genital warts; and recurrent respiratory papillomatosis (Markowitz et al., 2007) . Furthermore, the presence of STIs can increase the risk of contracting HIV, and cause HIV-infected people to transmit HIV more easily to others (Centers for Disease Control and Prevention, 2007a, 2007b; Risser et al., 2005) .
Due to the burden of STIs and their sequelae, it is imperative to hone our understanding of risk and protective factors among young African-American women. The Theory of Gender and Power (TGP) provides a framework for understanding the socioeconomic, interpersonal, and individual exposures that place women at increased risk for acquiring HIV and other STIs (Wingood & DiClemente, 2002) . The TGP posits that the three main structures impacting women's HIV risk are the Sexual Division of Labor, the Sexual Division of Power, and the Structure of Cathexis (social norms and affective attachments) (Wingood & DiClemente, 2002) . The Sexual Division of Labor includes socioeconomic exposures, such as poverty level, employment status, and educational attainment (Wingood & DiClemente, 2002) . Research has shown that several socioeconomic exposures, including living in poverty (Centers for Disease Control and Prevention, 2009) , being unemployed or underemployed (Wingood & DiClemente, 1998) , having limited or no health insurance (Diaz, Chu, & Buehler, 1994) , working in a high-demand / low-control environment (such as sexwork) (Shannon et al., 2009) , and being an ethnic minority (Centers for Disease Control and Prevention, 2009 ), may lead to increased STI/HIV risk. Another noteworthy socioeconomic exposure is having less than a high-school level education (Anderson, Brackbill, & Mosher, and STI testing with their partners, as well as increased relationship control (Crosby et al., 2007; Wingood & DiClemente, 2002) .
Educational attainment may also impact more proximal determinants within the Structure of Cathexis, such as limited knowledge of HIV prevention, having sex with older partners, and having sex with multiple partners (Wingood & DiClemente, 2002) . Research has shown that increased education provides increased financial earnings and improved access to health information and the tools to acquire health-related resources, which may increase STIrelated knowledge (Freudenberg & Ruglis, 2007; Ross & Wu, 1995) . Women with increased educational attainment may also have more tools to avoid partner-related risks, such as having older partners and multiple sex partners, that may be associated with STI infection (DiClemente et al., 2002; Seth et al., 2011; Seth, Wingood, Robinson, & Diclemente, 2009 ).
In the United States, research has shown that adolescents who are not enrolled in high school are more likely to initiate sexual activity earlier (Mauldon & Luker, 1996) , engage in unprotected vaginal and anal sex (Crosby et al., 2007) , and become pregnant (Manlove, 1998) . Several studies have examined the association between educational attainment and HIV risk in developing countries (Birdthistle et al., 2009; Hargreaves et al., 2008; Hargreaves & Howe, 2010; Kayeyi, Sandoy, & Fylkesnes, 2009; Pettifor et al., 2008) , and a few studies have examined the association between educational attainment and HIV risk among certain high-risk sub-populations in the United States, including injection drug users (Hasnain, Levy, Mensah, & Sinacore, 2007) , and incarcerated women (Paasche-Orlow, Clarke, Hebert, Ray, & Stein, 2005) . Together, these studies have provided mixed evidence for the effects of educational attainment on HIV risk. Some studies have demonstrated a protective association between educational attainment and HIV risk (Birdthistle et al., 2009; Pettifor et al., 2008) , although some studies have reported higher levels of educational attainment may place women at increased risk for HIV (Hargreaves et al., 2008) .
A recent study from the Centers for Disease Control and Prevention demonstrated increased HIV prevalence among heterosexual men and women aged 18-50 in urban areas with less than a high school education compared with high school graduates and people with more than a high school education (Centers for Disease Control and Prevention, 2011). However, beyond the high school level, little is known about the magnitude and mechanisms of the association between educational attainment and vulnerability to STIs/HIV among young adult African-American women.
This study examined the association between educational attainment and vulnerability to STIs/HIV and potential mediating mechanisms of this association, among a sample of young African-American women. Specifically, this study examined the association between educational attainment (from the TGP's Sexual Division of Labor) and laboratory-confirmed STI, as well as the association between educational attainment and theoretical mediators of HIV risk from the TGP's Sexual Division of Power and the Structure of Cathexis. Additionally, potential mediation mechanisms of the association between educational attainment and laboratory-confirmed STI were tested using the TGP framework.
Methods

Study Participants
The current study used baseline data from an STI/HIV prevention intervention for African-American women aged 18-29 (N=848). All data were collected prior to intervention implementation. Participants were recruited from three Kaiser Permanente (KP) Centers in Atlanta, GA. In order to receive services at KP, all participants had to be insured with KP, either through their employers or their families. The 4,488 African-American women receiving services from the three KP centers were sent invitation letters to participate in the study and were screened for eligibility via telephone. Eligibility criteria included: 1) being African-American, 2) female, 3) aged 18-29, 4) unmarried, 5) sexually active in the past six months, and 6) providing written informed consent. Participants received $50.00 as compensation for their time. Overall, 3,509 women were ineligible for the study because they did not meet eligibility criteria (55.9%), were not available to participate (13.2%), or were not interested in participating (9.1%). All 979 (21.8%) women remaining were invited to participate in the study, and 848 (86.6%) enrolled. This study was approved by the Institutional Review Board at the researchers' university.
Data collection
Data collection included both a survey and laboratory-confirmed STI diagnosis. For the survey, participants completed a 40-minute Audio Computer-Assisted Survey Interview (ACASI) to assess demographic, psychosocial, and behavioral characteristics. The psychosocial and behavioral measures were selected to represent different constructs within the Theory of Gender and Power. All psychosocial and behavioral measures were derived from previous HIV prevention interventions created by DiClemente and Wingood (DiClemente & Wingood, 1995; DiClemente et al., 2004; ). Details about the items in each measure are presented in Table 1 . For the laboratory-confirmed STI diagnosis, participants provided self-collected vaginal swabs. Swabs were tested for gonorrhea (Neisseria gonorrhoeae), chlamydia, (Chlamydia trachomatis), trichomoniasis, (Trichomonas vaginalis) and human papillomavirus (HPV).
Measures
Main outcome variable: Laboratory-Confirmed STI-The main outcome variable (dichotomous) was assessed by the presence of at least one clinically diagnosed STI (gonorrhea, chlamydia, trichomoniasis, or HPV).
TGP -Sexual Division of Labor
Main predictor variable: Educational attainment-The main exposure variable, educational attainment, was assessed by asking, "What is the last grade that you completed in school?" Responses were grouped into 4 categories: < high school, high school graduation, some college, and ≥ college education.
Demographic control variables: Age and receipt of public assistance-
Demographic control variables included age (continuous) and any receipt of public assistance (dichotomous). Receipt of public assistance included receipt of Welfare, food stamps, WIC, or Section 8 housing in the past 12 months. This measure was used as a proxy measure for poverty.
TGP -Sexual Division of Power: Theoretical Mediators
Constructs included: 1) Condom negotiation barriers, (3 item scale, α =.865), sample item:
"If I asked my partner to use a condom, he would think I don't trust him." Answers were reported on 5-point Likert scales, ranging from 1 (Strongly disagree) to 5 (Strongly agree). Answers were coded such that higher scores on the scale indicated higher condom negotiation barriers; 2) Self-efficacy to ask partner for an STI test: (4 item scale, α =.901), "If I ask my partner to get tested for STDs he may think that I gave him a STD." Answers were reported on 5-point Likert scales, ranging from 1 (Strongly agree) to 5 (Strongly disagree). Answers were coded such that higher scores indicated increased self-efficacy for STI test negotiation; 3) Relationship control, (5 item scale, α =.751), sample item: "How much control do you have over whether or not your main partner uses a condom during vaginal sex?" Answers were reported on 4-point Likert scales, ranging from 1 (No control) to 4 (Total control). Higher scores indicated more relationship control; 4) Risky partners was characterized by at least one of the following: recently released from jail, had an STI, used injection drugs, or had a concurrent sex partner.
TGP -Structure of Cathexis: Theoretical Mediators
Constructs included 1) STI Knowledge: (10 item index, α=.420), sample item: "Having an STD can increase the risk of getting HIV." Incorrect answers were assigned a value of 0, correct answers were assigned a value of 1. The number of correct answers was summed to form the knowledge index; 2) Generally having older male sex partners (Likert scale with 5 categories to choose from ranging from much younger (more than 5 years) to much older (more than 5 years). Responses were dichotomized into 2 categories: much younger: ≥5 years, younger: 2-4 years, or same age vs. older: 2-4 years or much older: ≥5 years); and 3) Multiple partners 1 meaning participants had more than one sex partner in the past 12 months (≤1 vs. >1); 3) Had a risky partner in the past 6 months (y/n). Both measures were dichotomous variables.
Data Analysis
All data analyses were conducted using IBM SPSS Statistics version 19.0. Descriptive statistics were used to assess the distributions of demographic, exposure, mediation, and outcome variables among survey respondents. Questions assessing psychosocial TGP constructs were combined into scales, and Cronbach's alphas were calculated for each scale to assess internal consistency. Scale information is presented in Table 1 .
Chi-square tests were used to compare dichotomous variables (STI diagnosis and dichotomous TGP constructs) and ANOVA tests were used to compare mean scores for continuous variables (TGP scale and index constructs) across participants by level of educational attainment.
Two demographic characteristics, age and receipt of public assistance, were identified as variables which may have potential confounding effects on the association between educational level and each of the outcome variables. The purpose of this analysis was to investigate the impact of educational attainment on laboratory-confirmed STI and TGP mediators of HIV risk, parceling out the effects of age and poverty. Thus, age and receipt of public assistance (a proxy for poverty) were entered as covariates in multivariable regression analyses. Logistic regression analyses were used to examine the association between educational attainment and dichotomous variables (STI diagnosis and dichotomous TGP constructs), controlling for age and receipt of public assistance. Linear regression analyses were used to examine the association between educational attainment and continuous TGP constructs (condom negotiation barriers, self-efficacy for asking a partner to get and STI test, relationship control, and STI knowledge), controlling for age and receipt of public assistance.
Finally, repeated logistic regression analyses were used to test for mediation of the effect of educational attainment on laboratory-confirmed STI through TGP constructs from the Sexual Division of Power and the Structure of Cathexis. Procedures for mediation analyses were performed in keeping with methods delineated by Barron and Kenny (Baron & Kenny, 1986) . First, educational attainment was tested as a predictor of the outcome (laboratory-confirmed STI) and the TGP construct mediators, controlling for age and receipt of public assistance (Table 3) . Next, the TGP mediators that were significantly associated with educational attainment were tested as predictors of laboratory-confirmed STI. Those TGP mediators that were significantly associated with both educational attainment and laboratory-confirmed STI were then tested as predictors in multivariate mediation models that included educational attainment, controlling for age and receipt of public assistance. If the effect of educational attainment on acquiring a laboratory-confirmed STI was no longer statistically significant when the TGP mediators were added into the equation, then the effect of educational attainment would be concluded as indirectly impacting the acquisition of a laboratory-confirmed STI through the mediating variable.
Results
The mean age among participants was 22.0 (SD = 3.6). The majority of participants did not receive any public assistance in the past 12 months (n = 691, 81.5%). In terms of educational attainment, 11.1% (n=94) did not complete high school, 25.6% (n=217) graduated high school, 42.1% (n=357) completed some college, 17.3% (n=147) graduated college, and 3.9% (n=33) completed some graduate school. Participants who graduated from college and completed some graduate school were combined for analyses, totaling 21.2% (n=180).
Unadjusted Bivariate Analyses
Results from bivariate analyses are presented in Table 2 . Unadjusted analyses revealed significant differences in several variables across levels of educational attainment, including having a laboratory confirmed STI, self-efficacy to ask sexual partners for an STI test, STI knowledge, and having multiple sexual partners.
Adjusted Regression Analyses
Results from multivariate regression analyses examining the impact of educational attainment on laboratory confirmed STI and potentially mediating TGP constructs are presented in Table 3 . All analyses were controlled for age and receipt of public assistance.
Laboratory-confirmed STI outcome-Analyses revealed that, controlling for age and receipt of public assistance, the odds of an STI diagnosis were 73% lower among participants with a college degree or greater compared to the odds among participants who had not completed high school (p=.003). Compared to participants who had not completed high school, the odds of an STI diagnosis were also 15% lower among participants who had completed high school and 45% lower among participants who had completed some college, although these results were not statistically significant. Stated another way, increased educational attainment demonstrated a protective effect against STI acquisition.
TGP constructs as outcomes -Sexual Division of Power-Compared to participants who had not completed high school, participants who had completed high school, some college, and college or greater all demonstrated significantly higher selfefficacy for asking a partner to get an STI test and significantly lower condom negotiation barriers. Participants with a college degree or greater also demonstrated significantly increased relationship control compared to participants who had not completed high school.
Finally, all participants with higher educational attainment demonstrated a reduction in the odds of having sex with a risky partner in the past 6 months compared to those who had not completed high school, with significant reductions among participants who had completed some college (39%) and college or greater (45%).
TGP constructs as outcomes -Structure of Cathexis-Participants who had completed some college and college or greater demonstrated higher mean scores on the STI knowledge scale, compared to participants who had not completed high school. Results indicated a significant reduction in the odds of having multiple sex partners in the past year among women with a college degree or greater (70%) compared to participants who had not completed high school. Participants who completed high school and some college also experienced reductions in the odds of having multiple sex partners in the past year compared to participants who had not completed high school (41% and 45% respectively), although these results were not statistically significant. There was no significant reduction in the odds of having sex with older partners across levels of educational attainment.
Mediation analyses TGP constructs as mediators -Sexual Division of Power-Repeated logistic
regression analyses were used to test for mediation of the effect of educational attainment on laboratory-confirmed STI through three TGP constructs from the Sexual Division of Power: condom negotiation barriers, self-efficacy to ask sexual partners to get an STI test, and having risky partners. In controlled multivariable mediation analyses, increased condom negotiation barriers and having a risky partner were significantly associated with having a laboratory-confirmed STI, while higher self-efficacy for condom negotiation led to a reduction in the odds of having a laboratory-confirmed STI (Table 4 ). However, none of these constructs reduced the magnitude of the association between educational attainment and having a laboratory-confirmed STI and were therefore not indicative of mediation.
TGP constructs as mediators -Structure of Cathexis-Only one potential mediator from the Structure of Cathexis, having more than one sex partner in the past 12 months, qualified to be tested as a potential mediator of the relationship between educational attainment and having a laboratory-confirmed STI. In controlled multivariable mediation analyses, there was a significant increase in the odds of having an STI diagnosis among participants with multiple sex partners in the past 12 months. However, this construct did not mediate the relationship between educational attainment and having a laboratoryconfirmed STI.
Discussion
This study demonstrated a significant association between level of educational attainment and vulnerability to STIs/HIV among African-American young adult women, aged 18-29, controlling for demographic and theoretical mediation variables. Findings from this study suggest that increased educational attainment, particularly having a college degree or greater, is protective against multiple indicators of vulnerability to STIs/HIV. Findings from this study, in conjunction with extant research, support the TGP's assertion that structural level factors specified by the Sexual Division of Labor, including educational attainment, impact women's STI/HIV risk (Wingood & DiClemente, 2002) . Furthermore, findings from this study suggest that constructs from each of the three main structures in the TGP (Sexual Division of Labor, Sexual Division of Power, and the Structure of Cathexis), may have significant, independent effects on women's STI/HIV risk. Despite myriad interventions successful in reducing individual and behavioral level STI/HIV risk factors among African-American women (Crepaz et al., 2009 ), African-American females continue to be disproportionately affected by STIs/HIV (Centers for Disease Control and Prevention, 2008 . This could be attributed in part to structural factors from the Sexual Division of Labor, such as disparities in educational attainment. Accordingly, there has been a growing appreciation for the critical influence of structural level factors in HIV infection, and their compounding effects on biological and behavioral risk (Karim, Sibeko, & Baxter, 2010) .
The importance of structural factors in impacting STI/HIV risk, particularly educational attainment, is further highlighted through the mediation testing in this study. In analyses controlled for known behavioral risk factors, including condom negotiation barriers, selfefficacy for asking sexual partners for an STI test, having risky partners (from the Sexual Division of Power) and having multiple partners (from the Structure of Cathexis), having a college degree or greater remained a significant independent predictor of having a laboratory-confirmed STI. This finding underscores the importance of addressing socioeconomic factors that impact HIV risk (such as educational attainment), rather than solely addressing proximal psychosocial and behavioral factors, which are often the focus of HIV prevention interventions. Recent studies have called for emphasizing high school completion as a method of increasing our nation's health (Freudenberg & Ruglis, 2007) , and indeed, the US Department of Health & Human Services has proposed "Increase the educational attainment of adolescents and young adults" as a new objective for Healthy People 2020 (US Department of Health & Human Services, 2009). Findings from this study support the emphasis on high school completion as a means to reduce HIV risk among African-American women, corroborating findings from studies demonstrating the protective value of educational attainment among injection drug users and incarcerated women (Hasnain et al., 2007; Paasche-Orlow et al., 2005) , and the protective value of school enrollment among adolescent females in the United States (Crosby et al., 2007; Manlove, 1998) and abroad (Hargreaves & Howe, 2010; Kayeyi et al., 2009; Pettifor et al., 2008) . Furthermore, findings from this study suggest that graduating from college, over and above graduating from high school, may lead to a beneficial reduction in vulnerability to STIs/HIV among African-American young adult women. This study suggests that behavioral interventions may be necessary, but not sufficient to prevent STI/HIV risk unless 1) behavioral interventions are combined with structural interventions, or 2) behavioral interventions are tailored to account for the different needs created by structural (eg. educational) disparities.
It is unclear why having a college degree or greater maintained a significant protective effect against an STI diagnosis, even when controlling for age, receipt of public assistance, and potential TGP mediators STI/HIV risk. Perhaps the background risk created by educational disparities explains this association. Research has demonstrated that risky sexual networks and high rates of STI infection in an available pool of sex partners are associated with individual-level risk of having an STI (Adimora, Schoenbach, & Floris-Moore, 2009; Jennings et al., 2010) , and that African-Americans endure disparities in "social context" (including demographic, socioeconomic, marcoeconomic, sociopolitical, and environmental factors) that impact sexual networks and in turn, HIV risk (Adimora & Schoenbach, 2002 . Perhaps participants with a college education were exposed to sexual networks with a lower burden of STIs. Alternatively, there could be underlying personal characteristics, such as future orientation, sensation seeking, or worry about sexual outcomes, simultaneously impacting both educational attainment and TGP mediators of STI/HIV risk (Robbins & Bryan, 2004; Sales et al., 2009 ). Finally, research has shown that increased education leads to increased financial earnings, which enable people to afford better housing, healthier food, better medical care, and health insurance (Freudenberg & Ruglis, 2007; Ross & Wu, 1995) . Perhaps these factors impacted the effect of educational attainment on STI/HIV risk.
Limitations
First, this is a cross-sectional study. Thus, a causal link between educational attainment and STI/HIV risk outcomes could not be established. Second, the study population comprises African-American women aged 18-29 with health insurance in a Southeastern state. Thus, the results of this study may not be generalizable to other populations. Third, the study was unable to account for income variations beyond receipt of public assistance, which may impact the association between educational attainment and health-related outcomes. Furthermore, there could be other confounding variables, such as household structure and sexual orientation, which may have impacted our results. Fourth, the STI knowledge scale had a low alpha, which is not ideal for data analysis. Finally, one of the behavioral outcomes assessed by this study was generally having older male partners. Although having older partners is a known risk factor for African-American adolescent females (DiClemente et al., 2002) , having older partners may not pose as much of a risk for young adult women.
Conclusions
The current study suggests that graduating from college, over and above graduating from high school, may lead to a beneficial reduction in vulnerability to STIs/HIV among African-American young adult women. Findings from this study support expanding structural level interventions, emphasizing both high school and college graduation, as a means of reducing vulnerability to STIs/HIV in this population. Study findings also support taking educational attainment into account when designing behavioral interventions. Future research is needed to fully understand the impact of attaining a college degree and STI/HIV risk reduction among African-American young adult women, as well as to assess the association between educational attainment and vulnerability to STIs/HIV among other populations. Future research should also examine other potential mediators of the association between educational attainment and STI/HIV risk. How much control do you have over telling your main partner that a condom must be used when you have sex?
Risky partner Dichotomous -Yes to at least one of the following:
In the past 6 months, have you had vaginal sex with a guy who you know has just been released from a jail, prison, or a detention center?
In the past 6 months, have you had sex with someone you thought or suspected had an STD?
In the past 6 months, have you had sex with someone you thought or suspected injected drugs?
In the past 6 months, has your main partner had sex with other women?
Structure of Cathexis
STI knowledge
Index .420 African-American women, 18-25 living in the south rarely get STDs
If your partner has an STD and you have sex with him, it is very likely that you will get the STD.
Most of the time when a women has an STD she can tell.
Having an STD can increase the risk of getting HIV Only uneducated black women are at risk of getting an STD.
One type of STD, genital warts, can increase a women's risk of cervical cancer.
STDs can cause infertility, spontaneous abortions and still births.
If a man pulls out before cumming, condoms don't need to be used to protect a woman from STDs.
You can always tell when your male partner has an STD.
Douching increases a woman's chance of getting an STD.
Have sex with older partners, generally 
